C
igarette smoking remains the most important cause of preventable morbidity and mortality in developed countries. It is estimated that in the year 2001, smoking-related diseases will account for Ͼ 400,000 deaths just in the United States. 1, 2 In Brazil, every year 200,000 people die of tobacco-related illnesses. The prevalence of smoking in Brazil is approximately 35% of the population. 1 Ceasing to smoke clearly lowers the risk of death from cardiovascular and cerebrovascular diseases, COPD, and cancer. In comparison with those patients who continued to smoke, those ceasing to smoke before the age of 50 years show a 50% reduction in the risk of all causes of death in the following 16 years. 1 Stopping smoking can increase life expectancy, even for those ceasing to smoke after the age of 65 years. 1 Despite the fact that the use of tobacco constitutes the most serious common medical problem, access to effective treatment remains limited for the majority of Brazilians. The difficulty in stopping smoking is
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highlighted by the fact that only 2.5% of all smokers actually succeed in remaining abstinent for a year. 2 One of the main problems for those attempting to stop smoking is the syndrome of withdrawal from nicotine.
The association between abstinence from nicotine and the presence of depressive symptoms has been widely reported in the literature. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Studies showed that the association between smoking and depression is specific for nicotine-dependent individuals, being directly proportional to the degree of dependence on nicotine as evaluated by specific dependence tests. 6, 8, 10, 14 Several studies have evaluated the effect of the administration of antidepressants on abstinence from nicotine. Initial trials with doxepin, a tricyclic antidepressant, showed positive results in aiding abstinence from nicotine. 15 A form of therapy with sustained-release bupropion, a unicyclic antidepressant, also appeared to be effective in the treatment of abstinence from nicotine. 16 Few studies in the literature have assessed the effectiveness of nortriptyline, which is a tricyclic antidepressant with broad previous clinical experience in therapy for depression. 17, 18 This doubleblind randomized study evaluated the safety and effectiveness of nortriptyline administered to smokers enrolled in an antismoking program. The Beck questionnaire 19 includes 21 questions that screen for depression symptoms. The scoring of this evaluation ranges from 0 to 63 points. Patients scoring Ն 20 points were excluded from the study. At the initial interview, the Fagerströ m questionnaire also was used to determine the degree of dependence on nicotine. Individuals who scored Ն 7 points were considered to be highly dependent on nicotine. 20 The inclusion criteria were as follows:
Materials and Methods
1. Age range from 18 to 65 years; 2. Smoking habit of an average of Ն 15 cigarettes per day in the last year; 3. Score of Յ 20 on the Beck questionnaire; 4. Good general health, as evaluated by a clinician; 5. Had not taken antidepressants at least for the last month; 6. Had not taken benzodiazepine derivatives, except in cases in which the patient had been receiving the drug over a long period (ie, for Ͼ 6 months); and 7. Had not taken antipsychotic medication for at least 1 month.
The exclusion criteria were as follows: Following the first interview for assessment, 182 patients meeting the criteria for inclusion were accepted into the study and then submitted to further clinical evaluation with a thorough medical history, physical examination, chest radiograph, and ECG. Thirty patients were excluded at this point due to ECG alterations, including arrhythmias and evidence of ischemic heart disease, and 8 patients showed a low performance status. The remaining 144 patients began the study.
Following clinical evaluation, all patients received full information on the protocol and signed an informed consent form. They were then randomized to receive nortriptyline (Pamelor; Novartis; São Paulo, Brazil; 76 patients) or placebo (68 patients). Each patient chose a blind number from a box, with each number corresponding to a "medication kit" that was externally undistinguishable. Patients and professionals participating in this study were blindfolded for this distribution. All patients were instructed to take their medication daily, and to note and report on any side effects.
Following the randomizing, subgroups of 15 patients were formed. These subgroups returned weekly for behavioral orientation related to stopping smoking (ie, sessions in support therapy in groups coordinated by the psychiatrist, based on cognitivebehavioral theory). These sessions were conducted by the same psychiatrist for all patients. The patients began receiving medication 1 week before the beginning of the group sessions. The dose was increased weekly from one tablet (25 mg), reaching a dose of three tablets (75 mg) until the end of the study (42 days). The same progression of daily tablets was given to the placebo group.
At the end of the program, the success of the treatment was registered individually. It was considered to be successful for those individuals who stopped smoking for at least 1 week at the end of the treatment period. At the end of the study, after 3 months, we established phone contact with participants to determine the rate of abstinence from nicotine after that follow-up period.
Statistical Analysis
The groups were compared for all variables using the Student t test to compare means and the 2 test to compare category variables.
Variables determined at the first interview (ie, marital status, education, race, age when the patient had begun to smoke, the average number of cigarettes smoked per day, the motivation to stop, family history of depression, personal history of depression, Fagerstö m test score, age on admission to the study, and sex) were evaluated for their impact on the cessation of smoking in the two groups.
The cessation rates were evaluated using univariate and multivariate analyses that were carried out to identify the prognostic factors that could affect the success rate. Multiple logistic regression, with a forward stepwise selection was used. The significance of the final model was assessed using the HosmerLemeshow test. 21 Statistical analyses were performed with a computer software package (SPSS for Windows, version 8.0; SPSS; Chicago, IL). The differences were considered to be significant at the p Ͻ 0.05 level.
Results
The study was completed by 144 patients. The group completing the treatment was composed predominantly of women, and 71% of the group were married.
Ten patients abandoned the study before reaching the daily three-tablet dose (one patient reported impotence with a dose of 25 mg nortriptyline), and 5 patients abandoned the study at follow-up (placebo group, 3 patients; and nortriptyline group, 2 patients). Three patients complained of diarrhea, sore throat, and unspecific muscular pain. Of these patients, two were receiving placebo and one was receiving nortriptyline. One patient receiving nortriptyline referred to commuting difficulties. Patients beginning to smoke again and then stopping were considered as not having stopped smoking (ie, failure).
Ten patients abandoned the treatment after reaching a dosage of three tablets per day (equivalent to 75 mg nortriptyline). Five patients referred to intolerance to the drug as the cause for abandoning treatment. Of these patients, three were receiving nortriptyline and two were receiving placebo. There were complaints of intense dryness in the mouth. Four patients receiving placebo and one patient receiving nortriptyline said that they abandoned treatment because the treatment did not work. Table 1 shows the results of the univariate analysis for prognostic factors. The use of nortriptyline (p Ͻ 0.001) and the score on the Fagerströ m test (p ϭ 0.005) were statistically significant in relation to success in ceasing to smoke. The results of the multiple logic regression are shown in Table 2 . All the variables with p Ͻ 0.20 in the univariate analysis were tested. The Fagerströ m test variable score, age, and the use of nortriptyline were significant independent factors impacting on smoking cessation.
In Table 3 , we analyzed the population studied, according to the final status on smoking (ie, ceasing or not ceasing to smoke). The Fagerströ m score was the only significant predictor of success (p ϭ 0.001).
In Table 4 , we separately analyzed those patients admitted to the study with Fagerströ m scores of Ն 7. The impact of nortriptyline or placebo on ceasing to smoke was assessed. In this highly dependent population, patients who received nortriptyline showed a significantly higher rate of smoking cessation (60.4%) compared to the group that received placebo (7%). There was a statistically significant difference in the results between the groups (p Ͻ 0.001).
There were no statistically significant differences between nortriptyline and placebo in ceasing to smoke for the group with the low Fagerströ m scores (ie, Ͻ 7; p ϭ 0.135), as shown in Table 5 . Table 6 shows the adverse reactions and symptoms of abstinence in both groups. There were no significant differences between the groups.
After 3 months of follow-up after the end of the treatment period, 26.5% of the patients who received nortriptyline and 5.3% patients who received placebo had ceased to smoke (p ϭ 0.0006). Fourteen patients receiving placebo and 20 patients receiving nortriptyline began to smoke again during this follow-up period. Seven patients receiving placebo referred to the presence of depressive symptoms, and 10 patients referred to anxiety symptoms as the cause. All patients receiving nortriptyline referred to anxiety symptoms as the cause. After 6 months' follow-up from the end of the treatment period, 20.6% of patients who had received nortriptyline and 5.3% of patients who had received placebo had ceased to smoke (p ϭ 0.012). Two patients who had received nortriptyline began to smoke again at this follow-up period. These patients referred to anxiety symptoms as the cause.
Discussion
Nicotine replacement, in the form of patches, chewing gum, and aerosols, has been widely used to diminish nicotine deprivation symptoms in individuals trying to stop smoking. 22 Antidepressant drugs administered for this purpose also have been evaluated. 23, 24 Bupropion is the only antidepressant drug approved by the US Food and Drug Administration for the treatment of tobacco addiction. In the United States, there has been wide experience with the use of this drug, which has potential side effects in patients predisposed to seizures. 25, 26 The risk of seizures is related to the patients' predisposition, to the clinical situation (eg, head injury, brain tumor, alcohol abuse, or cocaine addiction), and to the concomitant medications used (eg, insulin, antipsychotic medication, antidepressant medication, or theophylline). Approximately 35% of patients receiving 300 mg/d bupropion have insomnia, and there have been no clinical trials establishing the safety of bupropion in patients with cardiovascular disease. 27 On the other hand, nortriptyline has been shown to be an effective treatment. 17, 18 The drug is well-known, having been widely used in several countries since the decade of the 1960s. In comparison to other tricyclic antidepressants, nortriptyline has several therapeutic advantages as follows: minimal night stimulation; low incidence of anticholinergic side effects; low incidence of orthostatic hypotension; and low risk of seizures. Nortriptyline should be used with caution in patients having cardiovascular diseases. The clinical experience in relation to this factor is large, and the risks have been established. 28, 29 Among tricyclic antidepressants, nortriptyline has the lowest rates of side effects, with acceptance in the elderly population. The most common side effects are a dry mouth and constipation.
In the present prospective, randomized, doubleblind study with 144 smokers, 23.7% of the patients receiving placebo stopped smoking, compared to 55.9% of the patients receiving nortriptyline (p Ͻ 0.001). Individuals were considered to have stopped smoking if they claimed total abstinence from cigarette smoking for at least 1 week. Our results were comparable to those of another randomized study by Hurt et al, 16 which included 615 patients who had been treated with bupropion. In the sixth week of the study, the abstinence rate was 19% for the group receiving placebo and 44.2% for the group receiving bupropion (p Ͻ 0.001).
Prochazka et al 18 in a randomized, double blind, placebo-controlled study with 214 patients, evaluated the effects of nortriptyline on the rate of ceasing to smoke. The success rate for the group that received the active drug was 50%, compared to 32% for the group receiving placebo. Only 12% of the patients had a history of depression, compared to 48% in the population of our study. Despite the difference between the two studies in the methodologies used to obtain this information (in our study, the report on psychiatric treatment for the diagnosis of depression was considered as previous history of depression, while in the study by Prochazka et al, 18 a structured questionnaire was applied [ie, the diagnostic interview schedule]), the difference between the two populations could explain the different in the rate of success in ceasing to smoke. The study by Hall et al, 17 which was another placebo-controlled, double blind, randomized study of 199 patients receiving nortriptyline, resulted in an initial abstinence rate at 10 weeks of 40% for patients receiving placebo and 70% for patients receiving nortriptyline. The methodology used in our study permitted adjustment in the doses according to the serum levels of the patients. This may explain the higher success rates in that study compared to those in our study. Hall et al 17 separately analyzed the rates of smoking cessation in patients with and without previous histories of major depression, receiving or not receiving behavioral or educational intervention, and the association with the administration of placebo or nortriptyline. The best results were obtained with educational intervention, in those patients having no personal history of depression, who received the active drug. A negative history of depression was, however, the most important factor for the success of the treatment.
Jorenby et al, 30 in a study of the use of bupropion, placebo, the nicotine patch, or the nicotine patch plus bupropion in 893 individuals, excluded patients having a previous history of several psychiatric pathologies (eg, panic, psychoses, bipolar disorder, alimentary disorder, dependence on psychoactive drugs, and alcohol). A significant difference in the rate of smoking cessation was observed, as follows: nicotine patch, 48.0%; bupropion, 60.2%; nicotine patch plus bupropion, 66.5%; placebo, 33.8%. The exclusion of a large portion of the psychiatric population could account for the effectiveness of the medications used in this study, compared to the study by Hurt et al 16 with bupropion.
There were no references in the previous studies to the use of the Fagerströ m test. Our study suggests that the use of this test is an important forecaster of smoking cessation success, showing that the success of the medication in relation to placebo was only significant for patients with Fagerströ m scores of Ն 7, possibly identifying a subgroup of smokers that would benefit from treatment with nortriptyline.
Conclusion
We concluded that nortriptyline is an effective and well-tolerated drug for the treatment of addiction to smoking, with success rates that are comparable to those using bupropion as treatment. Nortriptyline was especially effective in smokers having a high dependence on nicotine (Fagerströ m score, Ն 7), but Fagerströ m scores can only indicate that a trend may be present. Further studies may be needed to solidify this relationship.
